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- High-pressure Apparatus for Ultrasonic Invcstlgatlo wsoup ta o
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ASSOCIATION: Institut flzikl vysoklkh davluuy AN 8851
v (Institute of High- Pressure Fhiysics, of the
AS USSR) | '

SUBMITTED: "November 18, 1959
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AUTHORS; Voronov, F.F. and Balashov, D.B. 9’, ‘ ,
TITLE: %‘i’%@?“qw JWi of Elnsticitjﬂ}"of Cermetu'l‘un&uten Carbidosy/}

PERIODICAL:Fizika metallov i metallovedeniye, 1960, Vol 9. Nr k&,
pp 616-620 (USSR)

~V'ABSTRACT. The moduli of elasticity of the cnrbides VKG‘ VKB VKIO,'

VK11, and VK15 (Co contents between 6 and 15%) are given
which were determined at 22°%¢ by rmeans of a diynamic
method, namely from the speeds of the longltudinal and
transverse ultrasonic waves and from the! densltles.
The moduli of elasticity were determined W1th an accuracy
of 2 to 4%. The speed of the ultrasonics was measured by °
means of apparatus described in an earlier paper (Ref 6),
using piezoquartz pick-ups with a natural frequency of
10 Mc/s; the duration of the radzo—frequency pulse
received by the pick-up was about 1 B8, The pulses were
emitted at a frequency of 1 kc/s. The speed of the
ultrasonics was measured with an accuracy, of 0.5% for a
specimen length of 5 c¢m. On the basis ofrthetmhunmiqnmds
and densities, the adiabatic moduli of elasticity and
Poisson's coefficient were calculated w1th an’ accuracy of
Card 1/3 + 2 to Leg, taking into consideration the pratter in the
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Adiabatic Moduli of Elasticity of Cermef Tungsten mebidem

values of specimens of various batches.v”The[graph, Fig 1,
shows the dependence of the density @, | the ispeeds of

the 10 Mc/s longitudinal v, and the trmnsverme Vg

waves on the Co content of ghe tested tumgsten carbides.
The Dependence of the adiabatic modulus of compression: K,
the Young modulus E, the shear modulus; G ‘and the
Poisson coefficient o on the Co content is plotted in
Fig 2, using the same data as are given in Table 1,

In Table 2, the most reliable values of the Polsson
coefficlent, as determined by Lardner and McGrmgor (Ref 3),
for specimens of 6 and 10% Co, by means oi the method of
static compression of cylindrical spec:.mcans, are given and
also the values obtained by the authors of this paper for
specimens with equal Co contents. In tht;: plot, Fig 3,
published data are compared with results ¢btained by the
authors for the Young modulus as a function of the

Co content. The following values were obtained for the
carbide VK6: modulus of volume compression -
K = 3.59 x 1012 dynes/cm2; Young modulus I = 6,20 x 1012dyms/cm2
shear modulus G = 2.61 x lolzd_ynes/cm2 . |The increase in the
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Adiabatic Modull of Elasticity of Cermet Tungsten Caxb

Co content from 6 to 15% leads gz theEfoé;ogzngﬁh nd
i i lue: E by 12.6%;

reductlzn ;Gn v‘::he Poisson coefficient 1ncreasxes thereby

2 oy i :?0’212 to = 0.222. There are 35 flgzres,‘

2rz:bles and 12 references, 8 of which are Sov1e ’

2 German and 2 English.

davleniy AN SSSR , :
jtut fiziki vysokikh .
ASSOCIATION(§§Z:1tute of High-Pressure physics 'AS dssn)': Ny

fl : q//
SUBMITTED: January 21, 1959 | 'ff % _
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AUTHORS: ”‘1“““3“1‘-gﬁg§§’ Vereshohagin, L. Fa, Cp&reapénding Menber
of the AS , and Goncharova, V. A. ; :

TITLE: Effect of Hydrostatic Pressure on the Elastib Properties
of Cerium i :

PERIODICAL:  Doklady Akademil nauk SSSR, 1960, Vol. 135, No. 55

PP~ 1104-1107

TEXT: In the introduction, the suthors describe the cerium anomalies

at high pressures and low temperatures which have beéﬁ known for a
considerable period of time. They mention 2. 1. Likhter, Yu. abinin,
L. F. Vereshchagin (Ref. 1), and Bridgman (Ref. 2)- The aukhors gtudied
the elastic properties at high pressure, and their changesfon a poly-
morphmx;transition of the structure by means of ultrabonicfmethbds.‘The
propagation s ultrasonic waves with a frequency of 3.5 - 55 megacycles
was measured by means ¢f a pulse device -shown in Fig{ 1. Specimens con-
tained 98.5% Ce, 1.5% of rare carths, 0.002% Fe, and 0.00%% Pb, Bi, Sn,
and Sb, their diameter was 20 mm, their lengths differed. With jncreasing

card 1/4

APPROVED : 0 3R001860920013-
FOR RELEASE: 03/20/2001 CIA-RDP86-00513R001860920013-1"



"APPROVED FOR RELEASE 03/20/2001 CIA-RDP86-00513R001860920013-1

i et B bk [ l" "!'f il hl Fllyl Ji14. liH 1 PANIE FRUILEL (E TELER I’H
B H] b GHAAES 47
H..U.Ll?.u ¥

LIS #1548 208 DEFLES B LITEN b 2 aT1n
R TR T TR

. K et L AT L E LB 2
E ‘nur*fnmuuu :um] B uimkm iummumlllmnuu:lmuumml LB §
= il SEIVH EaR DR T TEE ] THITETR T B

it

Ll
124

Effect of Hydrostatic Presgure on the s/ozdyéo/135/005/01a/045
Elastic Properties of Cerium . 3019/5067

pressure, phase transition took place at 7650*50 kg/cmz, with decreasing
pressure, at 5950%50 kg/cm Formulas are given for cglcula#ing the
elasticity characteristics from the results of sound velocity measurements.
Pigs. 2 and 3 graphically show the dependence of the propagatlon velooity
v, of longitudinal waves, of the propagation velocity v of transverse

waves, and the Debye temperature on hydrostatie pressure, as well as the
dependence of elastic properties on hydrostatic pressure. There are 3
figures.and 15 references: T Soviet, 1 Cerman, and 6 US '

ASSOCIATION: Institut fiziki vysokikh davlepiy Akademii nauk SSSR
(Institute of the Physics of High Pressures of the
Academy of Sciences USSR) - ‘ :

SUBMITTED: . August 22, 1960 '
Legend to Fig. 1: 1) trigger block, 2) pulse generator, 3) ampllfier,
4) oscilloscope, 5) obtuator, 6) screwed nut, 7) high-pressure container,
8) electric supply lines, 9) piezoelement, 10) cerium specimens, »
11) plezoreceiver.
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VORONOV, F. #., Cand. P"lys fath Scl. (disa) "THV]'lti_)atj.Cﬂ of

Effect of Hydrostatic Fressure Up To 10, O"O _;,,’}:" ID'I Zlpgtic

Property of Some Metals by the Ultra-sonic Hnt'md 3 Mo:xcow

1961, 12 pp (Instit. of Hizh- Pressure Ph,/sics, .Aca& of Seci.

UsSSR) 125 copies (KL Supp 12-61, 200)-.
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'AUTHORS: Voronov, F, F. and Veresghchagin, L.F,

TITLE: Effect of Hydrostatic Pressure on the: Elnetic Properties
. of Metals. 1. Dxperimentnl Data i

PERIODICAL: Fizika metallov i metalloved@niye. 1961 Vol 11, No.},i
pp. 4h3- kso. :

: he effect of hydroatatic pressure on. the alastic
L3 gfgzértie: of polycrystailine specimens of pura met&lm hag bezn
” investigated., The mechanical properties were investigatei :Z ng:
a pulse ultrasonic method (10 Mc/8). The ultrménonid appara ?v, y
employed was described earlier by the authors mmd v. X. 1Mu;3v992%
(Ref,6). The following materials were 1nvest13utedt Al,
pure (Fe 0,0015%, 51 0.0015%, Cu 0.001%); Mg, 99. 92% pure '8%
(Fe 0. 06%, Si 0.01%, Cu 0,01%, Al 0.02%); armco»iron (Fe ;9 .
¢ 0,012%, Si 0.02%, "Mn 0.02%, P.0.03%, S O. 03%)3 Be, 99. 2% pure
(Fe O. 36% Mg 0.2%, Al 0.05%, Si 0.05%, Mn 0,020 Ni %.025 . P
{". molybdenum, 99,88% pure (W O. 1%, Fe 0.005%, Al 0,002 u, fgﬁnd'
"5, Mn, As 0.001%). The densities of these materialsswgre .
to be: Al - 2,695, magnesium - 1.731, arrgco-iron -7 i ! vere
‘ beryllium-1, 843, molybdenum -9, 838 g/cm . Qizartz plates we
i Card 1/%p . . D .
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i Effect of Hydrostatic Pressure ... S/126/61/011/003/010/017
EOBZ/ESl&" ;

R attached to the ends of the specimens and theirﬁ worls:ing frequency
' was 10 Mc/s. The elastic moduli were computed: from:the following
~-¢ data: length of specimen under pressure (&), donsi{y (¢ ), time

of transit of longitudinal and transverse ltrasoni¢ waves at
atmospheric pressure and the change in these times on Application
“of pressure, Aty and At . Changes in length emd dcmuity on
application of pressure were corrected for usina; tho results of
' Bridgman and others. The adiabatic bulk modulus wals calculated .
(- from the formula R _
’ 4 o, N :
. Al.o‘“‘“quo(fm;"""‘é‘ lm’;“) b ()

.. . nx;

4;::and the corresponding isothermal buik moduluafi‘fx‘om‘ K

' : L pee i L S

! K . ii ! . - i, ' ’

. d Kr. ...—-'J%..—..-. y ‘, : ¢ ‘ (2)

: |*11L£u - ; PR
PR AL RN E

Zivhere a 15 the volume expansion coefﬁ.cient, ‘assixﬁithiad to hm‘m the -
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. | Bffedt of Hydrostatic Pressure... s/126/61/011/003/01o/017
SOET R ‘ 5032/15514 _3
;girjfollowing ;alues for Al5 Mg, Fe, Be and Mo, raspuctiﬁely: 1
7409 x 1077, 7,66 x 1077, 3.52 x 1077, 3.65 x 1077, 154xlo?deg1.
'The specific heat C at constant pressure fér these materials was
| assumed to be 0.214,P 0.235, 0.180, 0.475, 0,060 cal/g+deg,

-} respectively. The temperature was T = 303°K, tllm mechanical =
ij- equivalent _of heat was assumed to be. 4 182 x 107 org/cal and at

‘1. 2000 kg/em® the adiabatic bulk modulus was calcuimted (on the
';,fz.rst approximation) from the formula i

;.2 =403 g ( -t ‘5"-'-') [(ho + Af/) "j “}(flul‘ Na)"’l ) | (3)

L ;
A TE

i i The adiabatic bulk modulué K' 2 was then convefted to the iso-
“thermal bulk modulus KT 5 .in accordance with Eq.(2) ‘Changes in

‘t. ¢ and a were neglected. Next, in order to introduce the
cgrrection, the, average value of the bul}c modulus in the range
0 to 2000 kg/cm was used and the second approximntion K" .2 was

computed, The new average value of the isothermal modulus was

. Card 3/19 g
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" Effect of Hydrostatic Pressura... 5/126/61/011/003/010/017 o
E032/B51% o
: then used in the correction term for the next approximmtion. Tlﬁs ]

| procedure can be continued indefinitely to obtainm the values of AN

_ K ,ic Young's modulus, the shear modulus and thm velocity of
; propagation of ultrasonic waves were computed from the formulas : é
‘ ; &

. /Wh'- _.h’\

(’l o A’f »,

3K, : A
E ==¥ -t » {JIE\(A = (’lo+dll .) H 4 . (5) ) %
G=4Lp,(1 4 i —-L_A.‘:. e -1, ' 6 T3
of’o( + 3 %ra )( +3 e ) ({m-&- Af,) B ; ©) _fg
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AUTHOR: Vor A
TITLE: Effect of Hydrostatic Pressure on the Elast1c

Properties of Metals. II.' General Discussion and
Further Calculations . I

PERIODICAL: Fizika metallov i metallovedeniYe, 1961 Vol. 11
No. 4, pp. 620 - 627

TEXT: The determination of the effect of prcssure on the
elastic properties of metals by static methods is difficult .
owing to the low accuracy of these methods and the smallness
of the effect. Thus, for example, Bridgeman (Ref. 1) did ndt
succeed in measuring the change in Young's modulusi for steel
and a number of other metals at a pressurs of.the order of

27 000 kg/cm » The present author muggests that dynamic
methods and, in particular, pulsed ultrasonic methods are’
more likely to be successful. The present author and -
Vereshchagin (Ref. 2) have determined uxperimmntally the

effect of high pressure (up to 10 000 kg/cm ) on the elastic
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properties of Mg, Al, Be, Fe and Mo. It was foundi in that
: paper that the velocity of propagation of longitudinal and
transverse waves increases linearly with pressure (the
measurements were carried out at 30 °C). The presént paper
is concerned with the interpretation of t ese datad Fig. 1
shows the variation in the ratio (vp/v,)" as a function

of pressure. As can be seen from this graph,wthe departure
from the Cauchy relation for Fe and Mo, which have a body-
centred cubic lattice, is in the opposite direction to that
for Al (face-centred cubic lattice, dense packing). The
ratios E/G, E/K and K/G are found to be independent of
pressure (E - Young's modulus, K - bulk modulus and

G - shear modulus), This is shown by Table 2, vhich gives
the ratio of the adiabatic moduli with and without pressure.
The Grlineisen constant calculated from the ultrasbnic -
measurements is found to increase with pressurd,® The effect
of hydrostatic pressure on the Grlineisen constant 8 illustrated
in Fig. 2. Kornfel'd (Ref. 9) has analysed Bridgeman's
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experimental data on the compressibility of solids» zmd found
that the "instantaneous" bulk modulus varies Ilnea:rly with
pressure and can therefore be represented by a formula of

the form i ;
Kp = a(P +7Y) ‘ ¥ . (22)
where A7 and q 'are constants and :
q = aK,r/aP »
Integration of this expression yields
1 ‘
™ /4 : . Ll P x
vV o ——— 3 V=1 43, ! {23)
7+ P ! :

which complies with Bridg¢eman's P~V data in a wide preasure‘
range. The ultrasonic method can be used to determine the
bulk modulus as a function of pressure to a hioh degree of
accuracy. Table 4 gives the coefficients gq ‘and ‘“’ for
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various metals at 30»°C. Acknowledgments are 6xpressed to
Corresponding Member of the AS USSR L.F. Vereshchagin for
valuable advice. :

There are 2 figures, 4 tables and 10 referencemx

7 Soviet and 3 non-Soviet. 'W
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AUTHOR: Voronov, F. F.; Stal'gorova, 0, V,
— S e —~

TITLE: Investigation of elastic properties of llol:l,dz;l t.mdex‘é ltu
ultzasonic method A :

Lo
- !

SOURCE: Pribory 1 ('ekhnika eksperimenta, no. 5, 1966, 207—2@8

TOPIC TAGS: elasticity, solid mechanica property, strain, ijxltrasionics

ABSTRACT: A compression testing machine\ 18 described in which the!piezoelectric sen-
80rs (quartz plates) are not in contact with the tested object bup}are attached to the/|
high-pressure pistons, which, at the same time, act aggultraébnic nductors (see Fig. 1).
The high-pressure pistons are made either from ShKhl5!'(or Rl&)'sgteal or the VK-6 15
metal-ceramic alldy. permitting the test pressure to (Imate
40kbar. The strain and the propagation time of the _
as functions of the applied pressure. The applied pressure is meagured by a wire
strain gage and a manometer with an accuracy of 0.6% at a nominal pressure of 20kbar. -
The quartz plates measure the longitudinal and transverse velocities of propagation
of the ultrasonic wave which are related to the elastic properties of the tested
sample. The same method is applicable in conic and belt-type compression chambers in
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1) Hydraulic prnsu piaton‘
meter; 3) guiding support;
pressure piston; 5) tested

bﬂigh*présaufevinstallation.5.

2) dynaso
4) high-
sample;
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6) high-pressure chamber; 7) chamber
support; 8) compression rings; 9) piston
support; 10) highoprebuura piston;

11) quartz plate; 12) guide socket;

13) indicator; 14) rods; 15) wire strain
gage.
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. PITLE: Effect of preséﬁres up to 20 kbar on the"elast%c properties
of rubidium chloride and 1odide A

SOURbEz E‘eksper i teor fiz, v. 60, no, 5, 1966, 1173-1182

1ast1c modulus,
: o0 ation velocity, tranaverse wave, e :
TOPIC TAGEOdige’pggbye temperagurgb:fﬁ?iﬂégmachloride, “elasticity,
"Rve ¢ RUBIOICM Com .
ggggggz;?‘”zgéwbropégation velocity of longitudinal ﬁggdtﬁingzgrﬁitra-
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3.9 kbar, The elastic moduli Ks, K¢y, E, G, 6, and: the Debye tempera~

ture ¢ have been calculated for both phases of each eompound up to

pressures of 20 kbar, It has been shown that the values of the

.| polymorphic transformation pressures and dependencas of the isothermic =
bulk ridgity modulus K¢ on pressure for RbClL and RbI, ealculated from

the Born model, are in agreement with the experimental data, The .

authors thank L, F., Vereshchagin, corresponding member AN SSSR, for his

constant attentlon to this work and R. @, Arkhipov 'and Ye, Ye. Tareyey

for participating in discussions of theé results, Orig. art. has:

2 figures, 12 formulas, and 4 tables, [Based on author's abstract]
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.TITLE' The compressjbility of lithium hydride IR TR O £ by @
v A 4
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| |
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,_ABSTRACT' Three lithium—hydride gpecimens Were subjocted td presswés up to 20 kbur :
1 at 298K. The dependance between t\e relntive volume ‘change A1/, dhl pressucelp was | .. Hi

“found to be linear: Av/v0 =4,38.10714p. The voluma chunpe - ps a]ﬂp§deturmined by,
| the Born model under assumption of the icmic bond in 11Lhitm{ rgdri( 124 The calf:ulasted

‘values at 20 kbar. were 15% lower than the prerlrrental- rtdn the en&er?y of ithe
1ithium—hydride lattice (Wy = 218 keal/mol at 298¢ and ntmmpl wrie p,f essure) abd
=l Born's e? ation for energy, the valce for compressibilil.y wa ¢'a1u mted as | i

©4,38:10"12 cn?/dyn, which differed: from the: experimeutal (4 4+107 cm?'/dyn) by 302.
| This disagreement can be E}cplained by the fact ithat in Jithiun hy(h Me, the bomcl is —
| not fully lonic and the Born's model {of . centrdl forcce] 14 {dii ly il Tugh uppuomimation o
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~TITLE:
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ABSTRACT; The pufgzd ultrasonic method has been ugegqtg,invzzizgzgzij
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modulus (E), shear modulus (G), Poisson's  and ¢ tempers
tormed in the Born's appr
ture (6p). Density calculations per ] jepproxinati
he experimental resultsy .
were found to be in agreement with t : ‘ o
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ziziizioizree wvith theoretical data obtained by thewsameimethod. It
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The effect.of pressures up to 20 kbar on_thc&qlus};c properties .
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ABSTRACT: This is a continuation of earlier work d:=aling With polmorphic tram-
formations of RbCl under pressure, similar to that investigated earlier for the
NaCl = CsCl transformation (ZhETF v. 50, 1173, 1966).
samples in the form of right parallelepipeds with each of the principal axes in the
(100] direction. The velocities of transverse and longitudinal sound waves in the
samples were measured at atmospheric pressure and room temperature, and the elastic
constants calculated from them agreed well with the published data. The high pres-
sure apparatus and the pulsed ultrasonic method employed were described elsewhere

(PTE, no. 3, 104, 1960 and no. 3, 81, 1958, respectively).
surements consisted of determining the time of passage (At): of lorgitudinal and trans-
verse waves as functions of the pressure (p). In some experiments the measurements
were extended up to the start of the phase transition (6.5 -'7 k‘ba:r) Prior to the
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start of the phase transition, there were no deviations from'a smooth £t(p) depen-
dence. At the start of the phase transition, & snapping sound was yroduced in the
high-pressure apparatus, and the signal attenuated rapidly or disnppeared completely
because of the smashing of the sample or the separation of the quartz from the
sample. Flots of the relative changes of the elastic’constants with pressure prior
to the phase transition turned out to be straight lines, similar to the results ob-
tained for KCl. The experimental results were compared with Born's theory of ionic
- erystals and large discrepancies were observed between the taw. Spre of the. dis--
crepancies may be due to the fact that earlier measurements vere miade with pbly«:rys-
talline samples. It is proposed to repeat the experiments wita gria\ater accuracy.

Orig. art. has: 1 figure, 2 formulas, and 1 table.
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AUTHOR: _Voronow, F.L o 3

TITLE: On a Method for the Determination of the Plastlctt‘f of Sails
(O metodike opredeleniya plastichnosti gruntov) '
i P
PERIODICAL: Zap. Uzbekist. otd. Vses. mineralog, o- vn 1987, Nr 11,
pp 81-96 i oo

ABSTRACT:  Well-known information of the plasticity of soils is repeated,
and various classifications are provided; the;author proposes
his own classification in which the plasticity tharactéristic of a
soil is tied to its grain-size designation, Existing methods for
the determination of the yield pomt (plastic hmxt) are described,
and a method is proposed which is similar to'that proposed by
P. O. Boychenko (V sb.: Nekotoryye metody opredelemya fiziko-
mekhamcheskxkh svoystv gruntov. Leningrad, LGU, 1950,
pp 5-32). 1t is noted that a determination of the strength of a
soil based on a relatlonshlp between the" yxeld point and the
natural moisture content is inconsistent, so long as the funda-
mental structure of the soil is dlsregarded “A'critical survey
is made of existing methods for the determm;ﬂmw of the consistency
Card 1/1 of soils. Bibliography: 22 references. ¢y Gu1.Ter- Stepanvan
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KORCHAGIH, V.M., agronom po zashchito rasteniy; VORMNOV, F.P., ispolnyn-
yushehiy obyaza:vrcstl starshtego r'aucl:no"d‘ ‘éfat'ri‘; 3eeip DIVNCT,
V.I.; MYAKIMTAYEYL, S, I

For an amateur fruitgrower, F’ashch. rast. ot vfed. :L ol. 9

no,10:37-39 14, (MIRA 1811)

1. Inotitut sadovodstva nechernozemnay polosy (for Vo“omov).
2. Upravlyayushchiy Yaroslavskoy oblustnoy kon%oroy "Sortse—
novoskch™ (for Diunov). 3. Leningradskaya stan yaiya zaahch* tiy
zelenykh nasazhdeniy (for Myakemyaynen). o ;
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VORONOV, F.P., nauchnyy sotrudnik

In Gorki Leningkiye, Zashch, rast. ot vred, i1 bol. 7 M.nzll-IB
N 162, '

‘ -~ (MIRA 16:7)
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_VORONOV, F.P.

The sour cherry moth Argyresthla ephipplella, Za:Zer.--.fur. ot vrei;
1 bol. 9 ne,i1:32-39 '64. © (MIR4 1B:3)

1, Institut sadovodatva nechernozemnoy polosy. i _'
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FARINSKIY, MeI., inzh.; TSVETKOV, P.I., inzh.; VORONOV, (., in‘.l:l.

.
WM\’

Consultation. Tekst.prom, 21 n0.3:84-85 Mr 161, (MIEA 14:3)

1. Tekhnicheskiy otdel Kamyshinskogo khlopcbatohunazhnogo

kombinata (for Voronov).
(Textile 1ndust.ry)
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VORONOY, Gu8.3 ZEYMARS, H.F.

Distribution and biclegy of Inpustivores and rodinis fn the $27gy oF
the upper lena Valley, Dokl. Inst, geoge Sib, i Duid, %esi, ne.2xis-
26 162, (MTRF 13:10)
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GIBZ?, Lokoj VORONGV, Go3,

Distritmtion and ebundanne of wildfovwl in Kalinm Previnca,
Ornitologila no.7:44=54 165, ‘ (MIRA 18410)
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VORONOV, G.A.

Ecology of gray voles in the upper Lena Valley,: Biul, MOIF.
0td, blol, 70 no.3:22.34 My-Je '65, ‘ (MIRA 18:10)
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VORONOV, Gennadiy Alekseyevich; KORNEYEV, Ye,P., retsenzahz;
VERBITSKAYA, Ye,X,, red, i

[Modernization of the ShB-140 sizing machines] Magerniza-
tsiia shlikhtoval'nykh mashin ShB-140. Moskva, ‘Legkala
industriia, 1965. 20 p. (MIRA 2B:3) -
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VORONOV, G,A.

PR A
Blology of the northem pika in the upper Lena Val.ley taiga.
Zool. shur, 43 no.42619-621 16/ (MIRA 17:8

1. Institute of Geography of Siberia and Far Eaat, Siberien
Divislon of the Academy of Saienaas of U.S.8. H., [rkulak.
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e - ti i.
Distrimusien of Microtus am} i3 rell and Mier: 4 e dnowd

9" . no.f)f,"~33"“35 ed,
Schranck in central 3iberise Torda 2iire 43 (WIM 1)

1. Institint geografll ginizs 1 Tallnegn Tosh .kzu‘s;dbirakega oles
d;leniyn iN FS5R, Ir}cﬂak. _
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~ VCRONOV, G.A.,

Blology of Siberian mole of the upper Lona taiga. BiuJ,. Wy,
Otd. biol. 69 110.12117—119 J&’FF '6[(-5 w (l!m 17")

"o .

it Eeay iy gl mrr'nmmrmmrmmnnrmml Tl
S0 L LR L LR
o | ! I
H

APPROVED FOR RELEASE 03/20/2001 o

' CIA-RDP86-00513R001860920013-1



"APPROVED FOR RELEASE 03/20/2001 CIA-RDP86-00513R001860920013-1

I I EC RN A | Gt LT O TR T BT R ol KR T ST R GET L B I R PR THYIEE R VItE AREFHIT 1]

:.:»:mmu 113 immmmillmrnrnl SLENTL N IE20E 318 ROALEE LT G BT 1N (LT L1 NEOH TR TIN5k LUl L L ATTHESNEERTHED)

S TR TVR T BT TETAY mmmmlmmnwnmlrmmculmm ny I lTI |T| 11! W HHITE ETIT B TET |
T N I [ ] B o1 L + B i

!
:!‘ai l‘;«(ﬂ”t‘ﬂt u:mm ’ﬂlf:illlls s:\'ll

VORONOV, G. A.(USSR)

"Methods of investigating the influence of mammals upon «ne “plant caver
in Rugsia.” o P :
: : } :
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report presented at the Intl. Symposium on Methods of ‘I’hereological

. Investigation. Brno, Czech. ’
Jg,z? USept. 1960
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ALEKSANDROV, Yu.A.3 VORONOY,.GaSes DELONE, N.B.

c.'na
rats of growth of bubbtles in a pror.sane
:ggl.lringtz&? eksp., 8 1n0,3162-63 My-Je '63¢ l (MIRA 16:9)
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VORONOV, G.A.

Hew devalomenua in the organization of ﬁw worfk of nhift
foremen. Tekst, pram., 22 no,7: lq-ll J1
(MIRA 17:1)

1, Zamestitel! zaveduyushehago tkatukoy mbtrtlci‘ Ho.l
Kangyshinskogo k}ﬂapchatabwhnzhnogo kombim’u.l
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VOROKOV, G, A.

Ig there 'a need for loom overhauling? ‘Tekot, pmm. 23 noulz.
38=39 D '63, (rRa 17:1)

1. Zaveduyushchiy tkatskoy fabrikoy No.l Kmnyahi.mskogo
khlopchatobumazhnogo konmbinata, ;
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VORONOV G.A.

I L g T gk 52

Roducing the total draft of warp yarn on nlzing' mcnﬁnos. Tekste \
prom. 23 no.11:66-68 N '63. ; © 0 (MIRA 17:1;

1, Zaveduyushchiy tkatskoy fabriki Ne.l Ka.myshinskogo khlopchatobu—'
mazhnogs kombinata,
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VORONOV, G.A.

Lowering the coefficient of friction of the warp tlnread.:
Tekst,prom., 23 no,;5:61.-65 My '63. ! g

1, Zamestitel! zaveduyushchago tkatskoy fabriki llo.l xamyshinskogo

tumashnogo kombinata, -
kblopehato 8 (Weaving) (F‘rictign)

(MIRA 16:5)

AP AT C UL T NI COVIES YLt T IS FUADEIRE SRt £ XX R YN O EEH] T MM E T THTIT HHEAER AR
8 It LS SEB AR RIEED L1353 Tees 177 L9 DG i P 2 R l( "”"“ rmmmnmrnmm‘rnm l l I
L BTl P i e S s Bt LA R BRI W ] mmnmn gL lmmmml
A T
: : : L4

diilip zumw ik
APPROVED FOR RELEASE 03/20/2001 CIA RDP 86 0(')513R00l1860920013 1

EED

—FEe]

3

g§§ e e e e el e L
%33 '

£z

=EEH

=E5

3

il




"APPROVED FOR RELEASE: 03/20/2001

i
H e e T
3 i

CIA-RDP86-00513R001860920013-1

. : $3 A AT G EE L RN A A gL L »ill HIEe LR HHW
VIEE BLOEBATELRANT T IS B V!P “*‘llll [ 12 FEEE EA D F (IR 1Hml1ll"llll[~ MlllIIHJHHHIIIIHHIIIHII!HHH AR lI V|I|HIHIIIH|IIII HAIEL I II [HITR
BT B i G R T ELD [ Y S E TH A I TH T T HTHTTIET

1) P2t En E1 HEE iREEHIN |
[ LI RERLEERL i AN ARESL B Y IHIHIIIKI BHBATE VIS E LIS PIEFRIN P4 B ]
I I ALy it o i s T ignaga s uir nie:| BHI L TTEY
i . i 3
TR BT LS TR
I

! h
REYMERS, Nikolay Fedorovich; VOEDNOV, Georgly Anatol'ye ghl
,ROZHKO?; A.S., kand, bioI. natk, otve red.; 6 P%]Nu,

%.G,, red.

[Insectivora and Rodentia in the upper Lena Vallmy] Na~ -

kutskon
sekomoiadnye i gryzunmy verkhnei Leny. Irkutsk, Ir
knizhnoe izd-vo, 1963. 191 p. _ (MIR.A 18 3)
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: fThe authors observed multiphoton ionization of }crypton and argon atoms !
.f gs;rﬁg?laser radiation at an electric field intensity 710’ v/em, and compared
N : the ratios of the ion signals of krypton and argon with those Qf'_ xenon, for which
. measurements of the ionization probability were made by;tbcm earlier (ZhETF v. 50,
; 78, 1966). The experimental setup was gimilar to that previously uued'for ob~
' gervation of the multiphoton icnization of xenon (also reported in Pis'ma ZhETF
. v. 1, no. 2, 42, 1965) and the hydrogen molecule (ibids Vs 2,, 377, 1965). The
! measurements were made at pressures 1079 - 10™% mm Hg. Eﬁf'ne pr?duced ions were
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:TITLE. Multiphoton ionization of atoms. II. Ionization of krypton b/ means of
‘ruby laser emission v% .
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iTOPIC TAGS: gas ionization, ruby laser, laser application f?? i

I

| ABSTRACT: An experimental investigation was made of the mﬁltiphdton’idnization of the
. krypton atom (J = 13.996 ev) with the ald of ruby laner enigsion

Hiw = 1,785 ev). The ionization probability and the'| dependance of the
probability on the phcton flux was measured for F & 10 31 ep~2.gec™!, which
corresponds to an electric field strength of E v 3 x| 1107 v/em. The
emission of a powerful laser was focused on a vacuumichamber f£filled with
krypton at a pressure of 10™" mm Hg when the mean free path :(v40 cm) and
the time between the collisions (V1073 gec) were several orders larger than ™
the size of the focusing region (v10~2 cm) and the duration of the pulse - !
emission (V1078 gec). Thus, the ionization was the rasult of the direct
effect of emission on the separate atoms. The mean free path of electrons
with an energy of A1 ev in the plasma with a density lof NlO ‘3, . :
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SOURCE: Zhurnal eksperimental'noy i teoretichemkoy fiziki, ‘ So,lno. 1, 1966 78-8h

R Ty i carmn

TOPIC TAGS: laser, ruby laser, xenon, tonds ation nonlineai opti#;,fphotoiopization,
photoabsorption ‘ . .T : S
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ABSTRACT: Multiphoton ionization of xenon by a focuan bean~of li;hL from a Q~ :
switched ruby laser was experimentally investigatcd. Co:npari sbn of the ionizsation
. potential of xenon (12.13 ev) with the energy of the photonﬂlfrom ihie ruby I&Jer '
(b =1.79 ev) indicates that the absorption of seven photom& ahould! be required for
ionization. However, for the pulse duration of mlo*, ste umd ‘the 1Neetric fidld in

the laser beam of %107 v/cm achieved in the experinents, thmqnumbu' bf. photona _
absorbed per ionized atom of xenon was determined to be 6. 217 The &1screpanvy wag
“attributed to the effect of the strong electrid field on Lhmlupper ‘epergy lewdlu af
the xenon atom. The higher the energy level, the ¢loser the Aiaveln nnd She mreuter
the Stark shifts. When the shifts are of the iorder of mngnibude if the distdnce be-
tween the levels, trensitions teke place between the levels: dnil the levels brdaden,
forming an elmost continuous spectrum adjacent to that of tlxq,;freta electrons. | After
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& sufficiently long time, an electron will make a transition into.|he continuum. The
probability of such a trans:Ltion is of the order of unity. g'Mu' eqzerimentally‘ ;
obtained dependence of the field strength on the probabil itJ' off iohization by a six-
photon process is of the same order of magnitude as that predicted b«y the multiphoton
ifonization theory of L. V. Keldysh (ZhETF, v. NT, 2964, p.: 19%5). | A numericdl cal-
culation based on the perturbation theory, in which resonande Neve .s in the ’cenon

spectrum are taken into account, yields & similar vnlue for the io 1ization pwobability
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